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©..ProcBsa for producing aromatic polysuMona molding compound improved in moid-release 
cheracterteQce- 

© A process for producing an aromatic polyeulfona molding compound improved In mold-releas© characteris- 
tics Vfrtcn comelns 0j02-0^ part by wwght of a metal soap per 100 parts by weight of en aromatic pdyaulfone 
resin, the process comprising the steps of: w ^i* — iw^-^ 

forming separately aromatic polysulfone resin polleta A and petlete B for molding purposes thn>iigh men mWng, 
the peOets A ooataining 0^-1 part by 'weight of the metal ooap per 100 parte by weight of the aromatic 
pdysul^ resin Iwit the pallets B containing no metal eoap: and - - 

dry-biending pollBts A and pallets B together on the condition that the pellets B^^ellets A waght ratio is 1 or 
mom and the resulting blend contain 0.02'4)-3 pert by vreight of the metal soap per 100 parts by weight of the 
aromatic pdyfiuifone raaln. 
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PROCESS FOB PRODUCING AROMATIC POLYSULFONE MOLDING COMPOUND IMPROVED IN MOLI>- 

RELEASE CHARACTER^CS 



BACKBROUNO OF THE INVENTION 



HeSd at the mventfon 

THe presold twentton relates to a p«i«w tor produdno » poiy«u!fon« moldnB oomppund 
.Improved In mokJ-wteaMcharactofistfcs.. : 



10 De^ptton of Ihe Prior Art 

Aromairc polysulfona rosins an, in u» as engbiewlng pfa»tif;» superior in hwrt recte^ce. rtrengft. 

istBHce. and fiame retardance for ele«r1c and electronic compenenU «we« ^ t„ of^ 
SOTaflon^lpfT«nt parte, automobile parta. etc. Recently, technical progn^^jn '^J™"^."""^ 
rt bMrremerk^le. elacifonic components, e^. «lays. swilthee. oonnectore. sockets, and co.l bobbme, teve 
. 22 SSi, mede Wnner inwall. or so phisticated, and thsir Wgh dimensional accuracy and high heat 

■""'''"t^^SSiSrlSna show lo« moid shrlnl«Qe beceus. they are '«'^'P^-^3^i^£f 

of !3m« ebensthe «id modulue of -iaeticlty are less, up to higher tempendure. than J^wf^ 

« S^:?^^^^8tJ?reslne like polyphenylene «l.lde and P05;«thed«t^^^ 

™inte Of aromatic oolveyllone rerfne anj hiflher than Ihose of sad high temperature resistant 

tt have high dtn««8ional accuracy and high heat reefslmK^. In 
msl«fa> e!U a» fliasa fiber, silica-alumina fiber, or vroUa^tontte f7"il*'?^'»i«''? 
^ toMirMrmotd rtttinkaoe and Improved iheir strengths and modulus of elasttcrty. making them moie fltted 

S^SS«islr reMVely high malt viseesities and thte. Jointly with their taw mold ahHntege. rrakes ft^ry 
S^io rlwe ft^cWed parts ftwn moW c»Hlea when electronic parts of smeM .sizes and compHrate 

w none of oroducls with Wgh dimensional accuracy can be molded m such casM. Tiwa is aao quira 

SSmtS^Sr^sofaror^a.icpolyaullone«sln.y«hsu*«^ 

- A kLn means for solving tWe problem la to add metal soaps to aromatic POly"*""* ^J^L ™ ' 
■• ■ e«mp?ZS Patent A^iteatlon Kokai {LaW-Open) No. ^2^7 ^"^^^f^'S;^ 
men mixma 100 parts by weight of an aromatic poiysuBone resin with 0.02-5 parts by weight 
35 Sl^^Sf Sh suSrlor I mold release cha-^altes. this molding compound mvP^ a 
S?ihe addMon metal eoap causes oonaMeraWe deterlo«tions cf m^banical p»pertles. 
^ » tonaile strength, flexura! attength. and J«kJ Impact 5Ueng*^of TSri;«hod* of stickina 

Japanese Patent ApJBoatlon Ko^ i^Z^ 

200-1000 oom of a mete! aoap on the surtefle of pellets or pwncies or an my*^^ f j „-i.,-«ah/ 

^ rasuhihg composition to NeCtion molding, m l«s "^J^.'^SLll^T-r^^ 

enact the performance characterisfics of the moldings, einoe the amount of metal ewp tewra 
iTmSlngw^Pound of the fomxer patent appUcaUon and Ihs soap. 'T?'.'*? 2.1^ 
n^t^a Biactiralh/ no change such as decomposition. However, this method has a drawback In lha at 
Sf?rof'SSi iese pJL snp and henoe the d»rgeabIlHy ot pellete Is much thus stable 
« molding being ImpoBsiblB. 

SUMMARY OF THE INVENTION 

» It 13 an obiect of the present Invention to provide a process lor producing artmaBc PO^^^J^ 
compwn^s-lmpmved m moid^elease charactertstlcs which solves problems auch aa the above noted 
dfitariomHon of mechanical prop©r«BS and unstable moldabinty. ^ ^ ^ 

^SmLtrJSSort made intensive studies in orter to solve the at>ovB probtems and as a resul^ 
have^l?^^ bTtSSve for achieving the above object th« m the prnducBon of molding compounds 
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imoeved In fnoldH«teiise characteristics by adding a specHfc amount of metal eoap to aromatic polysultone 
SS^SitTcSS^d Of .n aromatio polysultona resin and a apedfio an»unt o^^^^^P^ 
^ EJcirtalnlSa no metal ««P »™ pmpared separately ^ 
are dry-totended logettier so as to salisiy a specific condWoft. 

iSa aromaBc^ysoHone moKUng eompoimd pioduoad accD«llt.o tj> It,* process »he P^«rt 
lnvenSn.rhan tnjac Jn molded. e^t^ superior mohH^taase chanjd^rtetlcs and V-^'^ "Jf^^SP"^ 
with the int^renl U*^lcal properttes acareely detertoratsd and «lthout .aslnfl probtent m appearance, 
hence, bebo very useful aa a material for precision mdded parts inclodina electronic co^P'"^'^; 

Tm te the present invention involves a process for producing an aromafe polysulfone molding 
ComSl?imS^n ™id«leaae oharactertstlcs «hich contains a02^.3 part by weight of a metal soap 
per 100 parts by weight of en aromatic polysidlone resin, the prooera compf*»n9 tte »tep« of: 

mZJZb si-atBly aromatic polysulhme resin pellets A and pelats B tor mofcling pu^s^ 
• through mrZB.*e peltets Acootalnlng 0.3-l4>art tw ««IOht of.1^ 



.,,.Mrf.the.8romalte-pol5eultonai»sin.|5wtmpa!I^.^JPBnte|nfc^ s,-,,.^. v .-^jSkn- 

,S ® dry-btendinQ pellete A and pellets B together on the oondWon that the pdiefe 6Hlel8 A weigW 

ratio Is 1 orWaStoe resulting btend contalr»8 0^-0.3 part by weight of the metal wap perlOO parts 

by weight of dte aromatic polysuWpne resin- 

a» DescRipnoN OF tw preferred embooimeimts 

~ - • • Theamrnate polysutfone "Slfvuaedlnthe present ImrontlDn to deflnad '^^^'^^^Z^;^^- 

Which arylene unto together w. «r«»rTiciroisT».»d-«.mi^ 

TypicarLmples of 7e aiwatic potyauHb«e n»sln are-lhoae having at least on* «pea«ng stigctural ur*5 

» (1)' (4) shown below. 





CH, 



(2) -«-o-<g>-so,-^o-(g)-c^ 

(3) -f-O 



so 



55 



(4) -t-0- 



Of these resins, preferred are resins havtag structurel unit (1). f^Jf^ "t*^^ ^ 
Chemk^l taiusLi Ud- under1»»e trndenames of VICTREX PES 3600P. 4100P. and 4800P. 

to ftL^eaant invention, pellets A and B may be farmed to contain a fibrous material as occasion 
OeJ!„?K^i^ up^ 120 parts by wSht per 100 parts by weight of the arematic poly^^Hone 
fwTS; wTofTrmsuWrS rndding compound la advantageous since it provides molding products wrth 

shSe. Such flbrou? mrtBrtals Include glass fiber. ^»>'=-f^P^^ 
ZTtfT Itoer and potassium titanate fiber. Of these libers, particularly ftwcabte are giasa fiber. slHca. 
alumina fiber, and wollastonfte. Ttiese flbera may be used alone or In . ^ . ^ ^. 

^Sened types of gJase fibers are gonorally used as reinforcemerrts lor reslna. Sueh gla^ flb^ 
,nd5S^«S canSd milled glass fiber of 50-280 um filament lenglt, and e io,,g fl^ ««ed chopped 
olass fiber of 2-6 mm fitoment length. The filament diameter of these fibers is generally 13 um. 

saSimJa fiber Is constlluted mainly «rf A1,0, and SIO.. This fiber is generally produced by 
eleSSlS^rf nTariy equal amounb of hlgtvpurtty silica and alumina, and blov^lng a fine stmam of the 
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• length of 50 to 200 um and an average dianwter of 1 J to ."T^ -om" C EKamptes of 

•iH»,t!rrJte«d »tts of fatty -BCicJ3-of-l04D.Miatbonjitc«tt.J)rj^^ 
" -S^'a^^^^^Se'S^Jc add. ^.^.eo, ^^f^^,^ ^^^T^' 

iT iL^VrfH at.* nMhftBfi fattv acid safe, calcium steamt© and banum stecrate are U9ea most 9«noraiiy. 

weight of add aronirie pohrwUbne .«sln. 0^1 part by weight o. w.d ^^^^^^^^^^''^ 
nbL material and pellets B moltfnB wKch "IIV'**^ «J =^ P^";;^^^ 
a, necessary, said fibrous mrfertal. If ths metal «>ap contert '"^^^'^Jji^'J^^^ f^rr^ . 

weight gf the metal swp per lOO patetv "^^^^^ ^^Z^Se less ttw a02 part by weigtil on 
inducted so that the metal aoap~nl«it « ^S*«,S^2»Syin «ja P^**^'/ 

SD eald basis, the mold-rebase ohareclertsltes of the mowing ''"''''"^rl^^ on the other 

idemteal with those of the molding conrpeutuJ owtainlng no 

hSML is conducted so that the metal soap oorjtent may exoeed 03 part by wetgW on J™* ™' ^ZT^jJ 
Son^SdttS a *» resulting moldiflfl compound wBI have '"T^ J*T^^J^S^ 
mold-relesse charaou^sBcs of ths moj^iir^ 

40 though Ihe moWng compound wiD wWtait good moKHeiwase cnBracniw 

^fS^ the toadinfl amount of fib«)us material, brief explanatton Is m««ehBlo«. No 
neeiftSJSS.Sedl'nto molding compounds for applications ^^srsm the S^^^SS 
osrt^ leM^al. VWth an Incnisse In the amount of flbfous material m the moldino oompound. tte 
molded parte is w^w-wm*^ enhanced. However, when the 

* '^nftSLTJiSl^ ^^aJpii 100 P«te by weight of the aromatic polysu«one 

• SSned In pellet A and pellets B. the eflect of the present Inventto. wjl nrt «^itaraet»d thereby, aa 
^Ihsss-psllets am prepai^d and blended on the atiove defined specWc condltor^ ^ «^ ,„ 
^Sle nopartlcular restricBon on the method for preparlne peBets A end B In tt» «fP- '« 
T^ll. « oSwd by mbdng the above-mentioned aromailc polysulfone resin, metal soap 

used tor this blending. 
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Propertes o« molding compounds and molded samples in w examp«s 
ways: 



tp 



Mold-releaae resistance: 



CvHndrtcal bushe, (.oner diameler 11 nun. outer diameter 15 rnm. |\«59ht 16 mm) '^^^^'^'^^ '^^ 
. -suPPl'«rf-by. Sumitomo 

tempamtur^ of 130 to ISO C and f ^"^^^J^^Sj^'ir^r pin. Th. tound n,oUl-rBlaa:»e 
from -tie moid was measured yM^ 9 pressure "^'^^ fV?" i__ftJaoB (%) based on the mottJ- 
rwlstanee of each mohfina compound was aKP«ssod m term? oMhe P^^=™' ""^^ ' 
^ase rwittsncB ot a moidtng compound of the same oomposWon Iwt corrtwrtng f» metal soap, /wr 
StSiC^ mold. *• epl«>nrie of ei»h mold«J p«t wi» obeerved vteually. 



20 



Tensile etrength and flexinret strer^ 



^ t. wera rAotded under Itie same conditions *a In the molding 

Tensile^! pieces and ^^''J^^^P^^i^ ^raTiind flexunil strength in acoordanoe 

26 Of the above cylindrical bushes, and were tested tor tensile etfengm ana ii™™ ^ 

with ASTM M38 and D-780, respecdvely. 



Exfimfries 1-4 and Comparative Examples i*^ 

s, tombed fmmtl^ same p»^ulfone»^aton^ 

o( 19A1. art. 4/1. 1 J5«. J^^-J^ fr^!^ i)1 eS?3 part by v«lfl«* meirf soap contents 

per 100 parts by polysclfone pellets alone were injectloo molded separHlety 

th'^.^old.release resistance cf each moWnQ 
« according ^Jhe above iSTswnglh. and flaxuml strangth of molded pieces of each group, 
compound and ttie sppoaranoe, »na» "^B"'- "-^ aranafie Dolvsulfone rnddino compounds 

nesu^ of the evaluatton are shown in Table 1, TTius, .1 ^ ll^^tm 

SSles 1^) Obtained according to the pmosss of the P^J'^"5*'JS^^ 

45 release chBmcterisfics and provided mowea Pieces oooo ^»toSrtifia lass ihan 0D2 Dart by 

SS^-ln^nt^-tthemol^na^mp^^^^ 

M molded pieces Showing lowered tarelleaiiwglh and flexurel 



as 



Comparallve eomple 4 

to the orooBduro Of Bcample 1. pellets A containing 0.B part by weight of barium stearate 
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Table i: 
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ComparaBvs Examples s and 8 

p„ttet, of two otouDS contelnlno severally 0.1 and 07 part by weight of barium stBarate pw ^Mparts 
^ iSSSSirpdysu^ne r«.in\e« tormed and subjected d!r«cUy to injecwn moWnfl. /to 

S^TlfT-JTSSi impound (CcKTparatlye Example 5) containing 0.1 part by «e^ht banum 
!?^«1S JolS SS^vSoh WOT Ler in the strengths than the pieces molded in Example 3 and 
rSScCcomZdTmSSL Exampte 6) contaWng 0.7 part by weight of bartum stearata gave 
molded pieces containiflfl mtnutB foams, were translucent 



irs 



SD 



Examples S- 8 

'. Acco«l!ne to me procedure of Example 1. aromalic polysulfone redn 

S ^sTSl^^^ ai^c compZde containing O^^jBri by 

S^^^Tab^lXmc^d-^ 

~il^6 was good and lowering In the diinps cfeSS^aam was n«»n}bsEf««B. 



25 Bcamples 9 '14 and Comperaflvs Examples 7-14- 

Tests^i* condoaed m the saifie manner as in Example i but molding '^f^'^^ 'l^'^J^f^?^^. 
I ess were cniHMuou »■ <w.Ho™rt«' uiCTREX PES 3600P. made by Imperial Chennical 

• SSiSSrtette^ndgave molded piec^ 

W n^g compounds are kiperior dlstlncliy to those prapsied In Comparellve Examptos 7 - 14 on 
condiliaiia departSiQ *oi« the scope ot the pwsont InvenBon. 



40 



Examples 1B - ia and Ownpaafive Exampies IS - 20 

Tests worn conducted in the same manner as in Bampte 1 but molding compomds were 
usinrrp:S:,r-msyc pc.ysu,k.ne ^ ^^^^^^^^^JTSS^TZ 
(tradenamet NYAD Q. supplied by Nagase Sangyo "^•> I" „ ',Sm staarate in 

jH^namm- BiwooL OP-U». mode by b den Co., ua.) m the orer cases, ano caniwn «»»™™" 
I^ricT^ ™ a^ f^ute S^lt» tests am shown m Table 3. An,maflc polys|Jf*«e molding 
. amounts shown "J"^ ™!^™ ^ p^aent Inversion ©xWbitBd JmpwwBd mold-relsaae 

:ZS2iSS%^Ke^6^^^ w«*<«t lowedng their st^ngths- T1,us. *^ 

SSlJSScJSs'S C£ SsenctlJ to those prepared on condldons departing 1mm the scope of the 
present lnv»ntloa 
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1. A proo955 tor producing an aromatic polysulfone fnoWing coinpound JnjPfovwJ In "^^^J^ 
char^cteiistics which contains 0.Q2-0.3 part by weight of a metal siwp perlOO parts by welgW of an 
aroinaflc pdysulfon© redn. the process comprising the slaps of: 

SSlSg i^ly aromatic polyaulfone resin pellets A and pellets B for moldlnfl purposes throuflh matt 
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mixing, the pellets A containing 0.3-1 part by weight of the metal soap per 100 parts by weight of the 
arometic polysulfone resin but the pellets B containing no rnelal soap: and 

dry-blending pellets A and pellets B together on the condition that ihe peiiets B^eilets A weight ratio is 1 or 
more and the resulting bfend contain 0i)2-0.3 part by v^lght of the metaJ soap per 100 parts by weight of 
5 the eniimaiic polysuifone resin. 

2. A process accordinfl to Claim wherHin the pellets A is prapamd by melt mixing 100 parts by 
weight of the ammatic pdysulfone resin. 0.3 - i.D part by weight o* the metat soap and. W necessary up lo 
120 parts by weight of fibrous materials. 

3. A process according to Claim 1. wherein Ihe pellets B is prepared by meH mfadng the aromatic 
10 polysu^fone and If necessary up to 120 parts by wolght of fibrous materiaJs per 100 parts by weight of tf>e 

aromatic polysulfone resin. 

4. A process according tp Cteim 1, wherein the ammatic polysuHone rosin has at least one of vie 
following repeating structural units (1) - (4): 



75 



20 



(2) -eo.<^so,H(g>-a^c^ 



CH3 




SS 



(3) "eo-<g)-so2^<§)-o^(o)-© 

(4) -eO-<g)^BO,Hg)-<0>-^02-^ 



S, A process according to Claim 4. wherein the aromatic poiysuWon© has ^ tollowlno rapeatind 
structural unit 



40 



e. A pioeess according to Oam 1. wherein the matrf soap is barium, caldum, zinc magnesium, 
aluminum, nthium. or lead saK of ft«y acida of 10 to 30 cartion atoms, or mixtures thereof. 
45 7. A process atscordlng to Claim 1, wherein the pelleis A and B contain llbrous material in an amount of 
up to 120 parts by weight par 100 parts by weight of the aromatic polyadibne resin. 

8. A process accortfng to Claim 1, wherein the fibrous materW Is glass fiber, ellica-ahimlna fiber, 
wollstonfte. carbon fiber, alumina fiber, or pottassium titanate fiber. 

e. An aromatic polysulfone moWing compound comprising aromatic polysuKone resin pellets A 
sa contammg 0.3-1 part by weight of a metal soap par hundred pans by weight of tt^e aromatic polysutfone 
i^m, arwJ pellets B containing atomatic polysulfone reain but no metal soap, dry blended togettwr to an 
overall soap content ofy0ii2-0.3 part per 100 parts by w^ght of the rssln. 

10. A molding compound according to claim 9, in which either or both of pellets A and 6 further contain 
up to 120 parts by weight of fibrous material par 100 parts by weight of resin. 
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